Toll-like receptors expressed on embryonic macrophages couple inflammatory signals to iron metabolism during early ontogenesis.
Mammalian TLRs in adult animals serve indispensable functions in establishing innate and adaptive immunity and contributing to the homeostasis of surrounding tissues. However, the expression and function of TLRs during mammalian embryonic development has not been studied so far. Here, we show that CD45(+) CD11b(+) F4/80(+) macrophages from 10.5-day embryo (E10.5) co-express TLRs and CD14. These macrophages, which have the capability to engulf both apoptotic cells and bacteria, secrete a broad spectrum of proinflammatory cytokines and chemokines upon TLR stimulation, demonstrating that their TLRs are functional. Comparative microarray analysis revealed an additional set of genes that were significantly upregulated in E10.5 TLR2(+) CD11b(+) macrophages. This analysis, together with our genetic, microscopic, and biochemical evidence, showed that embryonic phagocytes express protein machinery that is essential for the recycling of cellular iron and that this expression can be regulated by TLR engagement in a MyD88-dependent manner, leading to typical inflammatory M1 responses. These results characterize the utility of TLRs as suitable markers for early embryonic phagocytes as well as molecular triggers of cellular responses, the latter being demonstrated by the involvement of TLRs in an inflammation-mediated regulation of embryonic homeostasis via iron metabolism.